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mmmcrMM] 

[|f*H 2 ] mfE^^ycDfi-^JS^5 0K50 00 

[«*H3] MErt^«^K«jt^«M^*\ 10 
M100 cDfEfflT-fc & , 1 4 fc{± 2 tlBtt^r 

f%tl 0j&»£2 0*C&*, lf*3H4fc:Ea^^ 

[ if *n 6 ] ftftwsi&mmmft t ^t&mmt 1 
itt & s-^jk** 5 o h y>v% >t. « - i , 4 

[ft*Jf7] 

4-^n^h'*g-^i:«-l , 6 — jTVt-ri is Y 

mist attzmmt . »ns&fB& L-caittflfit* » 

[ If *H 9 ] mriaUffl^'T Sn^fytfcl,, If *if 
7 fciB»z>:£t£. 

[ n *ii i o ] mmxiffift o mmx-fo s . n *ii 7 

[ft*iii i ] mimmvDBmT$>&. m*$m7frt> 

imtm i 2 ] Hifiessi&a*^ ? nf^x h u y^o^ 
yi7yx7x7-mi), If *JS 7 *» 6 9 1 ^-f ft* 1 

[Sf*if 1 3 ] ^ nx^fX b U 

yA7x7— t'^, Alkalophilic Bacillus sp. A2-5a 

[if*n 1 4 ] ma^M >com-&mtp soksoo 

0 <^KBB(=2b £ s If 7 j&» 6 1 3 v v$*ftj&»<7D«fcKtt 

[|f*Jf 1 5] HfrlBW^««««3tg|57J-c7)fi-^JK^\ 1 
0Kl0 0<«im. HM8H75:V^L14^m 

[|f*iRl 6] «TIBiWHSaKifil^S-&JE* t , 4 OKI 
±Th h , lf*H 74UL15V vf^05EfciB«tf>3r 

ft, 

tiK ioK2ot*i., if *ii 1 6 tiaa<?3^r 



[ if urn i s ] ^«^RKfleifls» t ^eflfissu^ 

fc £ , 5 0 J£Lhr*4 >^S?jt?3 

a - 1 , 4 - ^3 5^ Htt^frS^ifBIi: , 
l 5BXfc*Ri&&tf4£i:*-atr. Tift. 
[ If *H 1 9 ] rt#48Rttffl5@ffift t *ki>-tt«iiafc»- 
k&ir?& 5 o jjllt* h yt. a- 
i , 4 - ^ri^Kis^^s^rf-^awcaBi&^rt-s 

a-l, 4-^/Wy^i;a-l, 6 -^fl^^K 

[if*jR2 o ] immmtfwmx'foh, wmm\ 9cie 

1 ] mria«iffl^T5a^.^^->-C"J E )-l). If* 
111 9tcBtt?5*ffi. 

[ff*3!2 2 ] 19K»3fe&*DlHfT»*, mSmi 9fr 
A, 2 1 U-rfL*^II^IBtfeOT3fto 

[|f*H2 3 ] !9E»3fc&*^ ^ n-r'^x h V yViVti 
Sh7yxyx7—VX'fo&. W*TI1 9*^2 l^-r 

Itmm 2 4 ] !f*if 1 tclBiK<7)^;k^ y z^-tz, , 

[|f*^2 5 3 lf*ifl l tlBtt«^;^y^-ir*t-^. 

[|f*iB2 6 ] |f*il l tz$BMp>r/uity*irtrt&* 
MM. 

[|f*3!2 7 ] |f*Jl 1 fciBtteo^*^***^* , 

[0001] 

[00 02] ItiLOl ^^^ffiit^t^Ti- 
y& iV*<^Wt*ffitRW-4 . 

[0003] 

[#*«S«r] v/H—X. 4^(4-9" 
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[0004] »*Lfc»»fc Kimitttzmmt. m 

[ 0 0 0 5 ] £ MHfcLfc»»Ii, SfVVHfJti*^- 

-£\ ft o av ^«htS) s t v ^ rois^fe s . mt a. 

[0006] itoj; o lz. aSWjBfti^iJJEttK 
tf*0>flfi0>,Satfc*5Vvt:, 8g»<7)fiJJfi£(filRB-t& i>«T 

[0007] i*tfe«lB»*«4HHfcS-ii-4i 

#^T&S#*^i^i^ll*^tt® 3 fc v •> 3 m 

ifiwart h t&> . 9>^7m.*?T^JWzKh m& lt 

fiLTLidfcft, *<9ffl3ftfcHWR§;fiT^>fc. — 3r 
T\ ;ii^«^f{tt^t^<. iSJBttSrrftr 
±3* *fflfE**fT*sh., «»<*>a -1,4 -Kf^*«JBf 
Ls « - 1 , 6 -|S£**E#RiGfc J: 9 ■£&-f&Bm 

(Q-mm. ec 2.4.1.18) . ttb%fiim&m*m 

0-7 529 5fM) . L£>U £0>3fB?C#6*lrt: 

[0008] & ±ie»c^»t LT. D — 
[0009] ZCDm&T'frfjyt LZli. t^Df^ 

mi$. mm. wk&&m ? nf^^ h v y*0Mr y h 

?yX7x7-t" (OT, CGTas et^3 ) £»S 
S-£T»tS*i.T^4. 

[0 0 10] ffttCGTasetflsIS^i^fclCj: 
Dt^of^f'Jy (CD) fe-^lft^-Sl:, ilS6 
j&»£>8<Z>fi-&***-$-4'tM ^nf^iijy («-c 
D. /3-CD. fc±t>'r-CD) 36*^6 SitS. <lcOa 



[00 11] fi^rS^'9^^1 3WM?nr3f.Xr-i; 

»»tCGTase*fl!fflS'*T-&iKSilTV^ 
S (Archives of Biochemistry and Biophysics vol.11 
1 153-165 (1965)**, ^JR*{±fl6#)TffiV^ Z^lzM 
&Stfck% vmW)7')V%y\ l z~-jv->xi&. m^tix\^ 

[00 12] #if6-6 2 88 3(l ^S-lrffiOCD 

0) , v- (S^-JSl 2) . 6- (S^Jgl 3) WD 

[0013] hi-?>T, _hKArchives of Biochemistry 
and Biophysics vol.111 153-165(1965) fcfci, a- 

1 , 4 -^3^HtS-&3&»A) ! Sf4ai*eflBtf , i*ta - 
l, 6-^^*-T4^V^>- (r*o^^;^y, &s 

^lirlMCD) . $>4^i4. atKa-1, 4-^Vk^ 

ycoi'l-gptc a - 1 , 6 -fe^-^*^-^ 7>V1] y { MM 

[0014] n^WL^JVijy^ #Hfi¥6 - 62883 
fc, rt^HftaBfi**^*^ ^nf^h'Jyt LT^ 

m 1 0 1 3 «±S^-f ?of^ h 'J 

ftts i t . tj itw»we#ffi^-«. « - 1 , 6 -m&<7> 
mat. §>mm^m&h^vki£ixx^hi><r><F>. ttm 

LfcffiHTJi-r^T 1 fflTS) -3 ?t <! b mm $ #tT V * 

[0015] ^Hg^^ytOUTti. -ecOMffitffi 
mfi. #WB§6 3-4 620 1 iJ iV^IBBg 64-74 

®Ufcik!WBttS*tTV^. Lj5>L. RJEEtffifflL^ 
«T\ l^^iig^««itgp^i: JWJ-ttflifii: * ^ 
fi-^-JS 6-8 TS> D . 4HKHBiflMHi . *v ^-ffv 
LTV ^5 ieofc-f r=5:V\ 

[0016] m±co i d tc, ±fBW»^ft#!t%i: LT , 

v^-mta^(i/h§<. fWHl4: ! Sr l 5»*^. ttz. 
ft-ftt&fc h V ^i^kJr© C D t gfi^ $ tLT V ^4 
*£«tf/Jv& < . «^-ft§fttLTii. ffifflT^ 

^rv\ ra^ftiv^ii^wHsaiBt&^rrscD 
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fc BBSS 3 sfVC If * 4 # - M-irmv iS V > C D O^Stiffi^T 

&x$>&» 

[0017] iot, Mc9ft# t & *) »S #=Htcojz 
[0018] 

L^^^ifis^'ffi < . * Lxmttcoimizm 
^ivijvxh^x, mmcDKmmmt Lx^m^m 

[00 19] 

fl^tS^jJBffi^-S. fcfcfc*;i.£>;fuSn&»-3fc 1 , 4 - a 
;^^*Bap* (K^OPSL QP*) 3atV4-a- 

^yl7^7x7-t' (DP*. WfLP*) 

w&iizftm Lxm&w u#4 ztz® 

CGTa s ei?)£UE««fc LT, t£* 
ORfcMmizm^^X . CGTase&fflV^, ftm* 

[00 20] rt4H»»*H«ta^fc*MHR 
ffiitSE* i: £3TT 4 , S-£JK* S 5 0 J3Lh*C* 4 y 
( . fiVij y k v ^3 ) iz BH- 4 . 

[0021] jra^ioiditattJ^Tii. laiB^^y 

50*^5000 £>j£B9fc:& 4 . 
[0022] jrafclOMlWCtHvcia, mtrivijy 

[0023] ffiS^MMgittcfc^Tid:. lalE^^y 

[0024] ffsi*satinw(=fe^Ttt» i^mmsw 

Jtat*«4MtfiMi^fi^'l6& 1 , 1 0 frb 2 0 TS> 

4. 

[0025] $ s>fc* ft^fe^ffiitSl^ 
k tMM&mXft k i^t&m^Sifi 5 0 £LhT* 4 ^ 

[ 0 0 2 6 ] § aHHSWtfci. nmeifii» 
^^SitffitfcoT, Stfiffili, 4- 

?)Va is ka-l, 6 - 7')Va Is 

ttSMb. MfflHfcftUH L T fflttflfig * ffM Uf 4 P* 



[0027] wm&mnmz&ircii. mmmwm 

tiWCtt. USaHWA^OBP*. DP*, £>4W±Hf 
-f ? nr^rX h l> yfiVJj JY-^yxy 5.7 —JzX'fo 

4„ 

[0028] $ tKflHKr^BfcCiJ ViTtt. ffftB-9- 
9 nf^-x h »J >-^";l-^ ;i5VX7x7 — Al 
kalophilic Bacillus sp. A2-5a^5|5C0P*-C'fe4 «, 

[00 29 ] #®3rHSfc5S8ifcfcVvn;L mU7)V*i> 
<rm&mfi 50K5 000 OlEHt * 4 . 

[00 30] »5a^HM^#fcfcv^Ti4. luie^'^^y 
cO^UgSttffiit^wa^*^ 10H10 0OS! 
HT'*4. 

[00 3 1 ] ffil=5rSIMatfcv^Ti±. mtl7)\sA> 

<MWffiamaft<?>m&9& s . 4 0 u±ts> 4 . 
[0032] im^mtmm^ai^xii. m^MHm 
■imftin&mmnm-smK ^x\ o*^2ot* 

4o 

[00 33 ] 2Wi%BJJi, § 

tMWIS^t ^ *^4 . fi-&JS**5 0lil±T-3 f ,4 
^^yc0S8t*1S-C-*)-pT, f^itm. ce-1, 4- 

nuii/vm^cofrz^-t&mmk. mmmmkiK 

mmt&ZkZ-irtt* 

[0034] *B0MHtt> 4fc. ^©^Kffijt^i: 
^effi jtSKi-h Sr*-T4*^^ 5 oa±.X'$>&7')l- 
f)Vk, a-l, 4-^35^Ffir^)»t : t^SafR 
«jt^*-T 4 > 1 0?F t ^U«S^ffirfc o T , 
IS^rffiii. a-l, KlS^fco- 1 , 6- 

[0035] isw3riiini«fctJv^T«, tufeii^'s 

[00 36] ffjS^rSISteffi«ti3V>T(i. WtEP^'D 
[00 37 ] § <^C. ±IB^^^^#* 

-T4 . ^Afflffi^. 3l«Jnfflffifi5<^ tits. 

[0038] *gi^Bj]^7jat' ± 0 , ±iea«3Wt)Rs 

W#4„ 
[0039] 

4. 

[0040] ( *II%BjO«f!5& ) m 1 it. aMWMHtf), 

JK*i 5 0 a±<o^/^ v^»jt*a^t> fc o ^^t-m^ 

-1,4- /;t^3y F^-n-t^^^^J^^^ ycoiMZ 
TjkL, Slttco^EPfi, a-l, 6-/;t/3i/^£^ 
Ill 02 U±JStc*SB*^-. BAOHftliBW^ 



(5) 



134 104 



[z 4 *) mtz^m^titzy/ua is vm-&*^t» ( \sr 

EP. fitfaD^ik i3J;y ; 'll&!0=ft^|5]«T-$>-l>) . 
[004 1 ] ^II^BHtt. « - 1 . 4 - TVPrJ is F*6£- 
ha- I, 6-/A-3i/ffi-&i:ttti7Sn^f 
yt, CGTas e, S^OH* (BEtgf) . 

iiSU^ t *1Tt & , MikSltf 5 o ja_ho t 
ftS.! fc*«fiLT*lR$*i.fcfctf5T&«. 02(4. EI 
1 Tlf^^KlE^ft^^iF^^-^-C-*!) . ^ 

^aSEIl<7)8. MiCD t^htl&mi<D9^ 

tcd (iimjfin^fi^iv*-, sm4 

0 (4HH fe*Hc^M*vh§ 1 1 . 

[0042] 111 tfcft £2. 5. ft*^(46T3SS*l 

*I|BJ*H«^^T(4, a-1, 

[0043] ^ttflBaa^fcii, WOMWfctsvvt: 

[0 044] *ts, *H^0Jtcfcv^TI4. IMyiVfj-y 

. *JBf6ffi^ffitti wc {4 . Jim t v ^ ffllSfc{481 

[0045] U#£ BBRt LT 

(4. 4-^JlaiyVm^t6XV^<ti>lM 

t . 5 o jELh-cft -3 t . mvtmm sr^rt & yiv 
So mmLn&mmt ltj4. i, 4-«-^v^y^- 

^7i5-^' (DPS, rSnv/M'—tf, 

S) s t^f ? nf h U y //l^ / h 5 y X7 x 7- 

■tf (CGTa s e ) *Wfibil4^ i*l4>fcHRSS 

[0 04 6] <r^coBM»^\ ^©iittffiit^t^h 

^ewjtas^i: . n&sw 5 o aj^^a y 

[ 0 0 4 7 ] m^< 9P»14. - 1 , 

4 - ^7b# y^o— 6 fiMc^ LT#K£ffr& BP* 
ftot, 9 «RHB1*««EL 



[0048] Dii(fa70^-i/ 3 ^- 
f^y/xyf^i,) (EC 2.4.1.25)J4. v^h^Urf 

(4. v;^h^i,L<{4v;P-h7f »Jrf>-;^- >y b^S 

^W-TOil.. i^%-KJSJ4, M*.J4\ 
i0»tt»»2b 4 v ^4T 5 o-^<0flfimitf5«»*ffi 

^tSit(4^SLf#T^. KfPOS*fcR*fc:, S« 
flSB* ffM L»S i: (4^:< ^ fc OtfcS . 

[0049] C GT asek ^*fc{4M^rl>K 

T a s e C0ff7t:^J6EfcOV ^Tl^H^S . 
[00 50 ] f*ti.^t^CGTas eCQRJfc^ 
@4 2rMv^TIKBJ!-rS 0 H4Afc^-«tafc:. T5n- 
XI icr>m%a-l , 

fflS-fr/l*^, *P*i4T5n-A^(73^s7U*S^ 
£ 6 8 Mnyjvn —xM&m L X z coffiftZMtf; 

y9-^4V>-CD) 1 2 fci«<^aWfc*'J=fl|il 3 

[00 5 1 ] ^fe, H4Bt^t"J:-5tC. CGTas e 
SrT5n^.^f-yi4tf^ffl$^*^i ) , 7So^ 

1^«6-8«CD 1 2i:#H« i ;5-y ff^b'Jy 
[00 52] ffi^T. *KSMB#6i±, CGTaseJT 
71/57 -f— dOWUJ-'^— y<^Efl:t«ftUfc. 05 

tv^rsn^.^^>'{4. mmKm^mmtthiz. m 

±t LT2o«ffi*ftf-? ( I fcit/ll ) 
S^tfc. d<7)a*>b°-^II(4ffi^«0CD (a-fc4 
y'j3-CD) TfcoJt. t/t I fcllcO^/jN^^b — ^ 
{4, S^-Jg 9-14 mS^TWcC D , rt^UgCD, ^ 

mftTXfo&tf^ rsn^fyi 0l«B6*»t/J , '$ 
v\ z.ti$><?smmL m4Bcr>*%~xM>ximm&x 

ST. iO^S'SJSR'ftEiB (06) *#i.Sdfct«J: 
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[0053] ti, z^^o^mmtKm^mz^x^ 

[00 54] -f<IT\ H5«#MJfcB#r B 1W^Ml5^WC 

£fc£.IT&JE8Etf«9CDit;^ a, /3, r-c 
DJfM'ilHPLCSCiDgiUffe/i. ^VPrj 

r s 5 —^m^'ivi] yfiti /wr s 5 — mz i o # 

i? £ ft. +£ \ \9 ')V r? - X M. Sr f J £ L T . C D 
jUXytp-oK L>iiX\^hZLbifihfr~>tz. 05 

[ o o 5 5 ] -e<iT\ fl&HHfcEJSftt-? i 

U i^Sr$^^ v HfL^t i^, i<Oflrtt!i*a-l, 
6 -te^*-irOS««3t**^5 vx-foh ztifi 

M. B MX'£fz„ Z(DZbi±. CGTaseJTSn^f 
CD^f5»t- «-l, 6-8r£*-frtr«R 

[0056] jjLh^i a fc, *BffeBH«> mmizim-t 

[0 0 5 7] (KffDBfW) K^'< OSMRli. S^^tt 

[0 0 58] ( D Mm) DBMbLX It. m«<7)MW>>. 
fztiK JS«WJ2Wfcfc, «^«ttftfcJ:I/±5§*%if<D 
liTSn?;^- tffcoM»vO»4. tot, DPfg{± 
ffiJBLW*. 

[00 59] (CGTase) CGTasetUlt 
JiacOM±ftS*<7) CGTase, £> £ I, ^iiTfrflR?) C G 
T a s e **fflv * S>*Uf§4 . »ffifll**<0 CGTaset 



LTti. Sfjfitti. rffiKiOBacillus stearothrmophi lus 

&*<7)C GT a s e («3*4Ptfc#IR^«Wb^Bf5lB5f, 
IMllj) . Bacillus macerans&JfcCDCGTa s e ( HSiEr 

^{iAlkalophilic Bacillus sp. A2-5a&5fe<7DC GT a 
se»^W#l»„ ± OiRttii. Alkalophilic Bac 
illus sp. A2-5a^*(5 r )CGTa s e I „ A 
lkalophilic Bacillus sp. A2-5a{±. # |BT7-107972-f- 
tcffl^S^TV^T^y«T«V^vg'ffiSr*-tl»CGT 
a s e Sfti-r-Bflc-C* K> , SMHACfc^T , XSt&ffi 
l^#X^n3ffi9BW3tBffc3EI£»^(FERM P-13864) 

[00 60] ±iEKf£9BP*, DBWPL fcfcWiCGT 
aseii. ffiSMH^OTa- 1 , 6 

»?D#*iSttj&*8KtJ £ fuSrttfttr *> L < fci^WClSWL 
[00 6 1 ] ttz. *K»!Hfc:fflv^iBRJi, fitUP 

[0062] (ffifflt- sjsw : £«) ^aawtflffl-t 

-g»MWtLT{±. «-l, 4-^n^Kfe^-fcj;^ 
4<fcfcl«»a-l, 6-^3i^T«IS^t*^4« 

WicoM-ftttMm. TSn^fy. />Ja-yy, 

[00 63] aa&i: ltw. jWirmjR^ttr^iiH&r 

[0064] jMfrT^HMHftfc LTJi. ±fe^S:P 
[00 6 5] TSn^fyt LTtt. ffCTSo^? 

fyioo%K^7^y-3-yx^-f*\ Mit 
%ti&?iv*i><?)ft^mftm i & <0%i-b%Z>tzib. iff 
jaCffll^*t»4. W^tfs S^-«^6 0 0^Slil± 

[00 66 ] «ff "3»**fflV^«^fc:(4, a - 

o-l, 4-^';P3^b'^co^.S:^r-rs^l 
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«K ^*'J5- tf(c J; SPRATS v/t-h 
[0067] 4£. LTJi. _tJHMft&*^ttjS 

[0068] ( p« t m« t <7)Mj£ ) *wgmp)y)vti 

[0069] »3R3&*Sff 0»3R-Cfc5*^t{±, KJtEtO 

#3SStf>£sgtt2: tf«jS*>6 . 04 L < «sft4 1 
o. 3 6fcjff*L<U*;7j&»S>*;9Ti&4. iBJSti, ft 
i o°ca^*!?i i or. ^asaus. jw, PS^jgtt 
04 L<\m2 o°cfrt>m9 ort* 

SWaUKii. ilffiftO. 0 5%>&>fe#!j6 0%®£. 
6. 04 L<(±*D0. l%i»^3 0%gStM. ffi 

ffl-r-s. psm(±, aau i s *fc o , as*^ 50-10, 

0 0 0#ffit*ft4. 

[0070] B*#D!BrCJbS*£-fc(i, RfE^pH 
f4. 3ilt. ft3*>t«10, JxJSiSSS. RfESW^ Eg* 

t04L<(4. «6fr6fi8T»4. ttl 0°C 

«*.*>fe. 04 t<(±*^2 0°C#>fe#;6 0°C. §/b£0 
iL<(±. »3 0 < C3&»feft4 0*O?5«H , e**. WJStt 

*ca»6»l 1 CC^BBft-CffifflUWS. MW^SK (S 

»o. i%^^5o%g«. rais. sw. mmm 

*»6ft3 0%, 4:, £fefc04L 

0— m0 0, 0 0 0#fi, 04L<{4*«J7OO— $*J2 
5, OOOffi, t fc>904L<J4#-J2, 0 0 0-|i)2 

0,0 0 omtix-fo&o 

[007 1 ] WmifiC GT a s e X'fo h &&&& 

phii mmmAt^mi it**, 

B»co3f£tt*if^)jS3&>4>, 04L<(4#«J4. 5*»4>» 



10. 3G.£#4L<tt»5j&>&tt8T»$. KJtGiflJg 
«. *tr2 0°C^fei&l 1 0°C. SlfRcO 
3c5£tt£r fc*<7)^fe . 04 L < lift 4 0W^9 0 *C 

04L<(4. mo. i%if>b*}3o%mrch 

#n 0. 0 0 OWi, 04 L<J4sftl Jt^sfr 1.000 
me. J; i 9 04L<(4^1^^*t5OO#eT-J t >S < , 
[00 72] #Bf*^#<2<Di&S£{i. £KWf 

[00 73 ] (*j»ft«OJME, fffiH) ±iaRJtGTff fen 
071^77^- H P L C ) )l#SE^T'#?ffi£tl. jff 

[0074] ^wmojjm-c. m\rtKa6tfrt><n*m 

fc»&tClHI0riOO%T*4. D^S. *4V^i±CG 
Ta s e SrfflV^*«^-(c{4. m\fffi : M<7>?>-*^'t%7')V 

[00 7 5] 4 ft, *(BS*iX:ai5R^^yii, hpl 

[00 76 ] (RJC^jftft) 

4 >-(4. rt»i^iS«fS3tgP^ t ^««3tgP»t 
* L . 5 0 iiLtco , ii««Ji Sr^rT 4 ^Vl-^ 

>X'*4, fi^rJKfi. 04L<ii*55O— fti 0. 0 0 
0. J;O04L<{4*rJ5O~ft7. OOOfitJffiK 
(S. *^5 0—*^5. OOOtSt^o 
[00 77] *KS6Wf3*ffifci Oiet^S^^ry 

4L<{4. »1 0-^500. $fetc04L<«4. »1 
0—1^1 0 OTfcS. 

[0078] *WfflH«*?£t«fc OMSIS^S^;^^ 

tc»rs . ±iei*i^iK^««^ai?^a - 1 , 6 

^ F*S-^(4^- ; 5r< i: t 1 imtitf i < . ilif 1 
*^2 0 0. 04L<(±. ttl~#&5 0fflT-*4„ 
[00 79] RjE^J^fecOfi-^Sti. y^JBC± -> 

»6. 
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[0080] ( mmmfrn-tz ; t <?>m% > 

£ fl-f 4 .1 i: WH^J 4 , x=5f y M« 7;l- rJ T 5 9 - -if £r 

[0081] i*yi^37S9- tfli. 
7>kJ5r y m<%a - 1 , 4 -7/1-3 H 

a- 1 , 6 -7/P3 ^ K*fr££flii*#jKU§£ 
£i:iWai6#i.TV*4. H8fc;SUfcJ:3fc. iSttHit^ 

[0082] ;«^37S 5— tfHttJftfl- (HHKflBi 

at*) rt4HR*»*^rf***5!Wi, 6- 

[0083] rtftti&Stttflffi (ee-1, 6-7/P3^b* 

37S 7— t'cOWfflT, 7/k3-.X 2 7 tc£ T^fcfr 

[0084] fl&2i\ F«3*iSS««3t* Lfc^ ( « - 
1 , 4 -^3y K8r£<0»*^r$-6 ) W$.WIM.<r>y)V 

{4, xypiff - r s 5—- t s 5— if £ mm 

[0085] i#l^c7)tt«^fiJffl-f-S <T t fc± 0 . 7/1 

[0086] ^afMHtflBestii^^y* 1 , p"3#n£ 

»K«}S£*LT^£ih{4. jaT^J&^OffiTC 

[0087] il7utt*»4. (KBfarif) tit 
KLTifSnt^v^ ~t%h*>, mTcmWiZmtii-f&zt 

±!25l7U*5iife«?EM(4. Hizukuri7> s Ca 
rbohydr. Res. 94 : 205-213 (1981)<7>&^-? ^ a >V 

[ 0 0 8 8 ] Xdf 717 5 5 — tf*Cft § ^37 5 5 

-So ^Ol£*J4J&i;yiWS (xm) 

[0089] ±e^37s 7— tfitttjaywi, «h& 

4«7> or - 1 , 6-^3y H tS£* tekfl-jB^S -fV7 



[00 90] ±fE7^37 3 5— t?BttJS#Ii, IIH» 
tf<7)« - 1 , 4 -^;p3^Hlif&*Jii*4M»^4x> K 
I«-7S7-^'(t^ ^fl5? J3KB^C4rttl! ) i 

4. 

[00 9 1 ] OxyPIa-7i7- te'fc iSJII* 
4MB £ i 9 . A 77/1 h 1 — X ( I MM ) 
& 6 . a - 1 . 6 - 7)Vn i/ 7/l-# 

X7KIa - r$5— tf*ffffl*-*/S*^)*bhf5'J 5 
ylf^Xl'jytl IMMfi>li (Yamamoto.T. Hand 

book of amylase and related emzymes, Pergamon Pres 

b, p40-45(1988) ) fcOffillfc-St*-*. 
[00 92] ±IE7/137 S 9— feUftt^O^* 

& > — f - >f :* yibT o f - m s mm < &?tttt? ) t# 

[00 93] W4>liam««jtg|5*c7)5tfg«7c»tffl^ 

^<50SJ»$- 1 0 Ottl 04HSWRU ^Rf 
*fcat'&*lifc:J: , 3llt*Lfc». l OfgScox^y-^ 

— tfWttJS*t»4 o 7c7iL, 2EI«/;l/37S5- 
•tf^HWBItt. MB#Pa1 (Mi.{4\ l*>fe2RHa) T"+ 

[0094] ^KWH-CfiEffl^iJHJHsiiMB 'J vi»tc 
i l 9f8fP§arv^M^tWl^-^{4. 7^1375 5 
-■fe'W14^c0^tiitc{4Brf{{PS* i ^TS)4 . Mi. f4\ 
RJE*JS!BJ*1 OmM «tl(pH9. 4. 10 
mMWMgC 1 2 fc itKO. 3mM«ZnCl 2 i^tf) 
JMU>'lMtlP«*JiaHlLTRJE$*fca, 1 

oe»x^y-^*»iDL, itaB^nuR-rs. -<7>MS 

[0095] 7/1375 7--msm&#<Dm-£m&j;Tf 
ffifgj&Mt. ±m*t>iz§m<7>j:oiz, ^37? 

/^M^^-T 4 i 1 1 J; -5 T . ^U#l»o JD*4MB 
{4, 7/13 7 5 7—^*34, ^1375 5- fe'MV7 

« -T 5 5— tffctfMH*-&*rfr36«S6ff 6*14 . Kt5l4, 
Mit47 fe'lftt^c^SrO. 2% (w/ 

-eshjUSfiSni-f, 3 0-4 s-CTjia^B^ra (Miif 

1 B#Pb1 ) RJES-^T-S. o ;«7713 T 5 ^--fe'WttJ&frfr 
D i o n e xffiKtfMBihJf^-rA (MS^-X 
fA:DX300, t^tUSs: PAD-2, *7A:Ca 
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rbo Pac PA100) iZi}>\f^ fl-flrtS. M ffi 
ti. Wilf , :1ml /jh N a O H^K : 1 5 0 

mlVP Ml *7.£4ftS : 0f-5 0mM, 245—5 

OmM, 3 7#— 3 5 OmM, 4 5#-850mM, 4 
7«-8 5 0mM(7)Mtfil iOiJ'WtiD* 

[0096] ( s-^aohse ) *»M)!^)^rffiT» £>ft 

fcx^yMOTS 7— tf, Witr^aTS 7— 

ffl^^T, *MHH«ta^«H*flj»ru J: 

[0097] {Jf.MWRcr)'?' >Vfi y<7)MW$) ^MWM 

[0098] jaTfciatws $>ifx*m.mami't& 
*mmii±zcomMmizcr>fr-m&zti£> terms: 

[0099] 

A-i : &mmm<?>mm ■■ mm&b<mm&£imm 

S$*S8i^£ 5 m M<7) 2 - * )VJj 7° h x ^ 7 — #tf 

o. 4 5 Mmcom^MLtim. Q-^ym-x^^M. 
(±M) izfri-f^ 5mM«2-^;^7NX?7- ;PSr 
■&t*2 OmMTr i s-HC 1 (pH7. 5) 
D)K150mM NaCl £r E TWlT 
■5. -f-LT. Mf?&D(C4 5 OmM^NaC 1 5r#tfSi 

«Ft««iJiw^ ztiimftL. 500 

mMcOS^BfT*^ — >7i>,£-£-i?7ja — ;H-3^°— )Vb 5 
OM (Tosoh») #5AtaWt\ MMmDtpnfflBt 
TV*- ^AjftRSr 5 0 0 mM3&»£> 0 mMt,Z$zit£ith 

tPl-SAX*7A (Po 1 yme r Labor a 
tor ySKU.K.)) fcjWt\ JSffJRDtfON aC 1 ?JUK 
£15 0mMH4 0 OmMl^-ft: 3 0^ 

[ 0 1 0 0 ] P*vStt(i, 5mM Tris-HCl 
(pH7. 5) , 0. 05% (w/v) a 

ximmi^ i o o/x i <nKmm*3 oxx 3otra 

RBS*t«, 3 <7*?§SR ( 1 m g/m 1 K I , 0 . 



lmg/ml I 2 , 3. 8mM HC 1 2r#tf) 2m 
1 ZmwLXKfcZWikL. ifcg6 6 0 nmttJttft* 

[0101]A-2:»^ B^OlflM- 2 *KMtP$> 

Af-/k7 XfTot-t? -f 5X ( Bacillus stearot 
hermophilus) TRBE14S ( iStKffiElfeftl^I 
SHS»W§PEBf : SK#^-F ERM P - 1 3 9 1 6 ) 

[0 102] A'f;W Xf7nf- ; E7-f7XTRB 
E14M, 1 0 Om 1 <73L*gti^-t-tf5 0 Om 1 77 

A^7i7-/I/S (ilrP. H?f. Biochimica et Biophy 
sica Acta, 72,619(1963) ) ^HSU. #£>*Utlfe 
MDNAJ, ffllWR S a u 3 A I fcJflV *T*iMW* 

Lfc«, N a c l »flE4jSatit*:*>Jt, l 0 k b ELhco 
DNAifrtf-£*fctf>fc. #^^1 OKbJJLh^DNABf 
BamH I T'^6fl$!fL£ A -EMB L 3<? ? 
- (Xl5^y-yttl) fc*» T4DNA';#~te*£ 
JflWCjiiSUi. y\zh^^'/^r~ : Jy^^ y h (X 

[0103] AlfP 2 3 9 2 2r . 10 mMc7)M g C 1 
2 SriHX./iNZYi§tt ( l%NZ7$y, 0. 5%>f — 
XbxdfX. 0. 5%NaCl ) t'3 7-C, -t. Mb 
Oimttl* ±§**ITf*. MWL, 1 OmMOTgC 1 

2 1 om i tssLT. m.mtx-yr~ : Jmmm.tm 

■SLtz. S-^-MS- 3 7 °CT' 2 0 *IHfiSai tfeft, N Z Y 

rnxmrnizmmv, 3 7°ct— ffiBM^js 

[0 104] ^<7)*lj^X.A-7T— ^'(T)^* 1 ^. BffrCD 
3i&F * R07 T-^^SfK-TS ^*«7°n-7'Sr{^» 

5 klzmz^ftZiiX^Z 4^c?Ml?mM (ft 

1 . 2 . 3 , i3 i T/4 ) i f: imt>tl 

XV^h (J.Biol.Chem. , 267. 18447 (1992¥) ) . 19{: 

^•t\mmm 1 ^le^jtcMie-f-siB^j < 5 ■ gaytg 

GGTNCCNGSNCAYTTY 3' : BE^JS^ : 
1 ) &£V4W&<7)&MKttmthW!ffl (WSNGTR 
CTRCTYC ANC ANGTR : ffi$\W5 : 2 ) 
JE-r^2acODNA7°7^V-&^L3to '(50^7° 

7 >f v- h ±MlX-%t>ivrz 1 0 k b £Lh<?>!ftft*D N A 
fcfc, Tt hDNA*ru^7— if (ft) K) * 

fflV^TMJES-ti:. ±IS^2Oi0^-Jt7°7-f-7-tc{±§t 
*iS«««DNABT^-*iilit?t. KJEtt, 94°C. 1 
4r;4 5°C. 1^;7 2°C, 1 -ft* 1 1f>f 7)Vh LX . 

5 6 0bptt-jft. <I<?)iilBL.fcDNABf^-*> £>JRB 
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ii*smai-c*fflut:puci9fcaasu mmtr 

§ thlzfflfe 0 B*Hia-&?W*«l<?DJtftW X n-X £ f^S 
[0105] JJETf^J Lfcfflfti A - yr-voymm 

^Atti) £^*§4±. t/i^wilt. mrnm^co 

ffliiA-7r- vDNA£^t4$-t!\ 7 4)V?—I,zm 
5£ L £ . c\<?>7 4 )V?-i IMZZim L fcfldHfg 5 ^ 

LfcTO— X<?5»iKfciftU 6 5°Cn 6B#Pb1. 

A-7r-ylA-TBE102t^Uc„ A-TB 
E 1 0 2c0$iJPSS3R±fiH^, 
[0106]K# DHW^MttrFS-fttrr^xS Hli, 

HI lfc^irffiTfHHLfc. *"f, A-TBE1 0 2 
*»4>DNABffr*HIJRt, Sal ITflJBrU T#0- 

□-X7 -r/l^— fc^i&S-tf. ±IBXn-X£ffl\^T\ 
6 5°C, 1 6B#p H lM yij r-f XS-g-fc. S a 1 IC04 
K b COBtJtT&^W 7* 'J X-f X L£ o ;«4kbSal 
ISftf-fclMItU P BR3 2 2<7)Sal I mUZ&^jL 
A,X\ P T B E 3 1 Ltz . 

[0107]»;(:, PTBE3 1K1. 4kb»Sa 
1 I-EcoRI it£r£iMtU Sal I-E c oR IM 
1L^7'5X5 KpUC 1 1 8tcaEBLT, pUCll 
8 SESrf^SL/to pUCl 18SE£EcoRI X'W 
K U T4 DNAxKU^ ?-HfrflJWaiffi£¥Jl5taifc 
Ls H i ndlll'J y#-£«ALT, pUC 1 1 8S 

[0108] ffiTa , JJB4 k b S a 1 I BrJi ££tftt5 
kb^Xho IDNAlfrS;pBR3 2 2cOSa 1 I M 
ffiCiAL, pTBE5lSMLfe. :»PTBE5 
1t>£>, Sal I -Ao r 5 1 H I DNABffrSr-laJOtii 
U S m a I - S a 1 I f-Klif LtpUC118 tCjgiS 
U PUCl 1 8AS*fHHtfc. 

[0109] iiDpUC 1 1 $t>l kbOB 

amHI-Sal I DNABfA"5r*ML. BamHI- 
S a 1 1 5flL/tpUC 1 1 8 S E HfcjffigLT.. pT 
BE8 2 1^„ ;(077XSl'pTBE82 1ll 

3) . 

[0110] ;<075X SFPTBE821 SJBifcfcfl! 

v * , ajumt g - 1 l tz . 

[01 1 1] 77XSKpTBE821 T'^4«K#t£iX 
-t^IfTG- 1 Hc£i8#U 5*WMK ( 8 , 0 0 0 r 
prn, 5?» L-ZmtkZniZ* ZCOMW-Z. 5mMcr)2 



-^k^Thx^y— ;t-Sr#tf 5 OmMcOT r i s -H 

ci ( P h 7 . o ) (Mffi'&A ) itzmmL, m^mzi. 

9MK£tt*Lfc. * LT. ( 1 2, 0 0 0 r 

pm, 1 0t» fci»J^J§**Hi*, 6 0'CT'15M 
flrtRU 3t4Mi« (12, OOOrpm, 1 0#) t± 

X*7A (7r^y7l) t-^Ht. 5mMC02 -^/l- 
*71X^7-;lJtO5 0mM Tris-HCl 
(pH7. 0) (Mffi-i&A) IZ1 0 OmM NaClJ 
*trfMRSB-C8K*L,fc. ^LT. IfflAC2 0 0m 
M«NaC 1 ^^tfKWJKCTttfflJlWtaFajUfc. 

SrSsfluL.. iix^^i— ;l/h3^N°— ;P6 5 OM (Tos 
[0112] B«vStt^il5g(i. SCJfoSJKS- 5 oict-r 

[ 0 1 1 3 ] A-3 : D|Mf»WR45j:^ffiewaK 
Takaha£> J. Biol. Chem. vol. 268. 1391 - 1396(1993) (CE 

mztix^&xmx'DmmzmMLtz. ±*r , js^wsi 

M5ml M<752-^;l'^TbJ:^y— )V%ists2 Om 
MTris-HCl ( p H 7 . 5) H«M (IfSA ) 
43T'*^7MxU jS'LvfrStLT. 0. 4j^m^y 
7'1/y^IL^i, Q-Sepharose*5A (1 
6X10 0mm7r;P7y7)CW, 150raM N 
aC 1 &&tsMffil&ATm¥ Ltz„ Dlftl 4 5 0m 

M«Nac i **trtHKiiAfcjgifiLfc. *aj«, mm 
m.Mzm,xmxL, mmm* soomMt^ia 
(caairy*— »>A*inifc. zcommzphe ny 1 

Toyopearl 6 5 0 M ( T o s o ) 77 y A 
( 1 0 X 1 0 0 mm ) Co- F L . JSWJBEA «f <0«iEKT 
- ^AiffiK £ 5 0 OmMK 0 mMKr^tS^S " 

Afc*tl/C3Wf*fT^ 3®&T&£Ami conCent 
ricon 3 07^ ?P3y-ty M/-^-JI^t 
?Si§U P L - SAXHP lC^7A(Polymer 
Laboratory U . K ) MfllMAPfi 
1 5 0 - 4 00 mM(7)N a C 1 HMSS^IE^ ^(tTiS 
tijL, vSttB7>S-A*"r±IEAm icon Centr 

icon 3 074;naytyM/^-tiiL 

[0114] PfgvSffiCOSOSfi, lOOmM T r i s 
-HC1 (pH7. 0). 5mM2-^7"lxj?7 
-A\ 1% (W/V) iJit^SS' 
#tf 1 0 0 ju 1 cr)Kmift^\m 3 7-C. 1 0 RiE 

X— fefSrfflV^^rjS (Bar-ham et al . , (1972) Analyst 9 
7: 142 ) fc i y 5ga Lfc . 1 4HHfc 1 At m o 1 <n?)Vzi 
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[01 151A-4: CGTaseOil 
Alkalophilic Bacillus sp. A2~5a (lilT. A2- 
5 a,Wt\^0 ) E*J*£7)CGTa s e £fflVv£„ .ICOCG 
Ta s e<7)4lftttAlkalophilic Bacillus sp. A 2 - 5 
a {4 , WBIPF7-107972#fc: * Wtt fiWM5S$ flT 

o , eiiac i o t , jmrnim^jL^jimmmm. 

BftSffiSf- (FERM P-l 3864) fcLTSSE 

[01 16] A2-5 aftE±3*C GT a s e <7)ffl»^ 
ttJ2lTtf>il l 3 , C*4. A2- 5 aSHLlfttgl ( 1 

?OT*ttM». 0. 1% 

K 2 HP0 4 , 0. 02%MgSO 4 ,7H 2 O, l%Na 2 
C0 3l pH=10. 0)T\ 33°C, 24B#r B 1*S* 

aw>fc. zcomm±.mi. 6 Ltc-r xry 2 ogfc*an 

L . 4 °CT l 6 B^iafltt^ U C GT a s e Sr-r>Ty 
e^tifW^-^fc. #^A£io 

omi^22. 8%^.mTy^^^mmT5mm^ 

flL 100ml«33mM N a 2 H P 0 4 T"C GT a s 

fS:. 20mMTr i s-iSIA' 7 7r- (pH7. 5) 
K**U«f Lfc. 20mM Tris- 

WBVtv 7 T- ( P H 7 . 5 ) TWfeLfcQ— t7T 
c?— X^f7A (8ml) ^n— Ft, 0 . 4M NaC 

i ^^tsmmmm 5 0 m 1 TSfe^utflL RawsEttwo 

NaC lM^O. 4M*»felMfc3Bfl:S*4ittcJ: 
•}CGTase«U>:. iSttIi#**#>T A 2 - 5 
a1***<7)»SC GT a s e £#Jt. 
[0 1 17]A-5: fflMitC GT a s e COMM. 

m%*Tim Lfzmmm&tmim^ h^-)VB c w - 

3 50 3 (*±*Wt (HO ) 1st. 2 OmMCO^ig-h 
b U ^AlHfi ( P H 5 . 5 ) £#ifC GTaseB 

mi o o«i ( 5m i ) ^mMX'2mmm^MzmitA, 

Li^MHa^M, CGTaseJfi*l:®| 
^JiLT*^, GT a s 

e vStt Lfc fc d 6 , CGTase *Sttt4t Jt ^ fcf 

MSMi^ttft, *»#<Z>CGTa s elifflfcfc 
«f^LfcfcOfc#i.i?>*Lfc. ^COCGTaseg^gft 

[0 l l 8] CGTas eiO^ttJi, 1 . 5%"BJ 

»£X«H§?K ( 2 o mMftit^ b U ^Aa' 7 7r-tP 

H5. 5 bint) t*fe3&»tft4o*cfciSigLfcMfiai 

(0. 2 5ml ){C0. 5mlSD0. 5NS1-0. 5 
NHC 1 ( 5 : h v/v) ^gSr^jD LSJ55£ffit£ 

Z\er>5iJ£M0. lmlJtl 0. 005%I 2 
fcet^O. 0 5%K I Z^^-ZmmZMZ-. J!(2XL 



SMC 2 0 ^HaScB-TS . 6 6 0 n mCfc(t 

h®.%%.Zmj£tZ,« iOfcSCGTasefcSanLS: 

<Z>*fr"K IdiMBfc 1 0%£7)6 6 0 nmfc$3(t*fflbfcBE 

[0119] b. mft<o&m*mu&7)i<%>cr>wM 

(H#6^J1 : 7'iVi]><rmW) TfTlgcov^f^— 
^-f (¥%1^)S3 0, 0 0 0H±) 5 g £4 0ml 
<7)5mM 'jyItl^Alil( P H7. 5 ) CI 

su io ow§+t«$tt, m^> ox:&x*m 

2 0 0 0#{iSr3sJPL, 5 O-CT 6^185*65^. 
[0120] ic^RJE^Sr 1 0 0*CT2 (HHBHmJRU 
3ftWMi (10, OOOrpm, 1 54H tefc "33EttL 

[0121] (HMM2 : s^oaise) ^aiJSiJfthi: 

7'7 7^ -fcffV \ m^&ZWm L?z . _t!EMJ5ETl#£> 
ftfc^tfySrO. 6% (W/V) J: dfc:, 1. 
5%T-teb-HJ/kfeJ;tA'0 . 0 2%T^ti-bV'7^ 
OsttO. lMijyllfI( P H6. 2)fc*»L, 
3t„ ZcryMW.2 0 0ju \ SrA sahipak GS52 
0. Asahipak GS320 ( \,vf ft&M-fbjfc 
H) „ fciy'TSK-G2 0 0 0 PW (JKVHR) *ii 

[0122] y%m 1 2 C^-to HI 2 l,Z7f: 

Lftiilc, S^§fL^^V^ycDS-^S«. *<75 0- 
5, 0 0 0 COffifflC$> 0 , b°— ^ SfcJ;tA'L{4-en-?" 
n., 4 6 7 OTh-ofz. fii¥±^fi-grJK{i9 

o ox-h~>tz, 

[0123] ( HJfiM 3 : mm\ 1 T'# fetL^! ?7l^ ^ 
3-1 : 5l7Ctt*S^®i 

IdfcM l >-toil7ctt*ffl«S*^ . h 

izukuri 7 a yV y^l/Zi. <01J-o 

<0a - 1 , 6 blS^*Jt-safRaBt*4J^rt 
[ 0 1 2 4 ] 3-2 : /;k37 5 7— bWtt)^^3X# 
fcff -3 . HJfcffl 1 Tlf^iX^^VU* y500mg^5 

00ii lODMSOfcr^t^S^-frJt. z\<r>7)V-tiy 

Wmz, 1 M6f*W- h 'J ^ A««fM ( P H 5 . 5 ) 5 0 
0/il, IS*3m 1 £>J;I>\ 5 O^fi/m 1 C0^3 
7S7- tf (1ml ) 5r«JnL. 4 0"CT'3 B#P^SJEE§ 
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tfz . Z P)KPEM Sr 1 0 0 "CC 1 0 4MB Jd» L , =F WIS 
**tvjMt (10, OOOrpm, 1 5*) t J: 0 

(10, OOOrpm, 15 m in) LX'itMx^^UL 

fz„ »6ft>tajR*aa»ft. 1 m 1 <^n«*i=»if l 

JnL. 4 0 °CX' 3 B^PJKJE 3 -frfc . 1 0 0 °CT 1 0 
MfcU ^S*2rS4>7>ffi (10, OOOrpm, 15 
tcJDI&irL*:, ±itfc:i 0«»x^y-;^«Jn 

i « i a»s> . lam i TXbblxiztnvti Sttff 

[012513-3: 5— tfHtt*4J-<^fi^flE 
#£>ftf^7U=J T 5 5-^'WttJjS^-£ . ^St/flti: ffi 

4 9t&->fc„ <I<7)ffi{i. 7>»liU^¥%*ilrJ£9 0 0 i 
0 /h § < 3r T is 9 . rj r 5 7 - -tf-WHff § ft 6 

jMHSfflaaaMha*^ l-c ^ & - 1 £^«-r 4 . z<r>y 

ttllz-fM^WtTOF-MSilKompa c t 
MalditftU fl-^JEKStfrofc. HI 3fc* 

HRLfc. ^oftsaa. $giE<9ift£KHrt (±o. 2 

tt— Stt**»-3fc. Hi 3fci>wt. **>/Jv3^K— ? 
(W1I12 4 5 5T"&>9. -ft{2. 5<7)Sg#c 

t— aw*. ic/)(3*\ w&mi 6—3 6«is«^v^ 

[012613-4: ^375 9— ^WttfiSc^^-Wft 

0 . 4%(w/v) ^§±3 5 0 

/iUO, H14 ^LfctMta*»S***i'm0 1 
4fc3SLfc«*fc&4J-3teJtt;i.T6 0/i 1 i: U 4 0 
'CT— *HS $ . .1 <7>R|S»8 £ 1 0 0 °CT 5 ?> JlBS 
ft. SHtLfc^^WfcSgiMH! ( 1 2, 0 0 0 r P 
m, 5*) fciOBfeS. KiBHlt. Di onexffiBT) 

[0127] r^37S 7— tfWttJ&frii. 0 1 4 
ft h «fc 3 tc , ^ 3 T 5 7 — t' #SM= i -5 T lift 



Sft. IMM«§to. *fc»B«f^a-l, 6- 
7')Va y vmisZMAt.ftm-th A V7S7-t' ( 
SMtnWIWfjR) fcTVl^TS?— t*fc<0»ffl£J: 0^ 
JBSftfc. HI 4('?K$ftSJ:3t. ^375 

ft. S-^S 3 JSLii^* (J 3Wk»£$L Liz . 
[0 1 2 8] ULL« #W^;l/37S5- 

4<k*>lf»a-l, 6 - ?)V r? 2r#tf t> <?) 

[0129135: » 1 TH&ftfc ^Vk^ >-«OflKt 
USSM 1 « ^"/^^ t^MHSSflBiJ&tfiPIt^ 5 £ fc «SE 
BJ! t L T . 77137S 5 — tfWtt(K4H» fc ^ a 

X^77klt /;l37S7-^'tilLt t # 

XlM^i, Hizukuri^>(1978) Carbohydr.Res:63:26 
1 - 264«3MX 5 X^lfifet J: 0 . S 5— tfW 

m&ttoft ^Tc^ffis- ^i-r s i 1 1 «t o , ^375 

7— ttWttj£^<7)^^rj^a<7)l 9%^\ ?Stt«jt 
fcalt& Lfz ViVziisiv?, -9 -y ?X*fo& d t tfhfr-o tz . 
ffi!^ T , ^3 755 — t'itttJt7>«¥%fi-&ffi4 9 CO 

[01301 JSLb&»^s *iI^^*3;T'K3t§ft7t:^ 

i«^S*^4 0 T£> o i fc ip t> , ^h^eHS^c 7 ) 
S^Sii^ 8 6 0 TJ> 4 1 JtiOSft^ „ f -.t, ftf D 
SfRtcj; , Q^g§ft7t*fIflBJ^^>^>-{4. 

teft#mMimm3&ftbt\-ftwmm&ttt*mi ■. 20 
[01311 (Htfc0i4 : mxk7)i*>cn>m-&m.cn,m 

Sff ) »fiM l xn^KtzyiVij y 5 0 0 m g ( T±^S-^r 
JK90 0) £\ 5 0 0// 1 CDDMSOK§fe£ 
fc. ^ftt lM^K^hU^AMtffS (pH5. 5) 5 
OOitK ^7k3m 1 s fcitf 1 Omfi/m 1 tOX^f 
V1//1/3 7$7 —if (3Ei¥*6 (») K) 1ml ^jjsjp 
LT, 4 0°C, 3B$HIRj6S-fr/£. 10 0°C, 10^1 
JnJRtfcft, 3EtttfclP«^w«^*il'Cf4Mt do, 

OOOrpm. 1 5-57) LT^V»Jt« ±ff <7)^=J— X 

htitzViva y^pmyjvu i/)V%m<n o *>. ^70 %d s 

flj^ Sft.3t.Ifc J^'*?** o o £ o±ff fc . 10 fg»<7)X 
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7)Vi} yco^MSmZ 2 7 0 X'fo o . 

[0132] c . Dwmzm^&wmum 
5-1 : D&mzm^&mm 

TfTlRCO 1 ?"^^— 3 — yx7 — ^-4 Omg J2m 1 «DM 

sotiSL/to ifOSiS?«Cc. tlU-:Dli6 8 0 

*©^#tf2 0mM m»l(pH7. 0) 1 
8ml SrSsSJDU 3 0°Cf4 0 ^ral^iE^-t^ 
[0133] KJE*g£ 1 0 0*CT" 1 OftfflmmLtzm. 

Izl 0fSSw:7/-/P£^JllU 77)^?y£?M§-tf 

tz. <^x\ %^Ktzmk*mgmL. ywxm 

**tl4 OmgSrfi*. 

[0134] #£>ft£ifc88£ y7HFjft7 D71^'5 7 A 
-tMU^. £ti»* 2 5 0 ^ 1 ^^fctigjBU S 
uperose6 (^lcmX30cm s y t 
H) tSuperdex30 lcmX30cm, y 

Lfz. 8cwr\ 1 SOmM^gg-^h'J^A/^SSrffl^ 
XffiM 1 m 1 /ftX'mtHifi ->tz. Ell 5 \Z5&$ X 0 
lz. VtKV 3L-MzmtiiZtiT\->tzT$v^7i-> 

a d mm^Kmiz z. v mt^-it s ft . w-m^m-m 3 

0 , OOOT'Mt'-^IfcJ: m.i£%) 3 , 0 
0 0X-foh¥-7\\cr>2mm<?))&-fti) i $L$LLtz» 

7- K b Lxm^XMiH LtziSX'ht. 
[0135] b-7 I fcitf'II»HiiffiM«L 
fc„ b— 7 lcoMftlzl 0fgi^x^y-;l-SrJnxT^' 

Se«LT, 2 Omgc^l^y ^«tLT, b 
-?II*»i>.ifc|R*EJKU <«i^MLT. 5mg^ 
fc. 

[0136] ^»MLte-^ I it/iiiOflet^lB 

[01 37] 5-2 : b°— 7 I cDffijtfiWJf 

b-7 I <^77i^ y^S^tt^iSi, $ttt§ft-3\ ifjc 

[0138] h°— 9 I <7)7*}Vii V* . *»J3 (7)3 2 k 

^375 5- tfi(!!«Lfci:i*, 77P 
37S 5 — l£»l4J&fr#*« tte. ;«^37S9- 

-x £ x 7 >¥— Fk LTfflv »T Jtffi ^ 5 , 
0 OOtl)^ /*37S5- WlfjkJtfisLT/J^ 

[0139] $ f#^Wc^373 7— fefffttfifc 
#*IOIfW3 : 3-4t|5lb7f&T'#aa«^»»«^J; 
0 Mft UfcKMR, ^37 5 7 J: r> T<±4M» 



5 9— fe'tiOfl-jSSft. iMMjfi^KKUSitfc. ttzW 
ffirpco a - 1 , 6 - 77W3 y FlS^JttfcfrjS-^S V 
T 5 9— k ^37S 9~fe?k fiOfifffiCi 9*A?£ft 
fc . 4 . 7';^7S y — tfK1£j£4H4 , ■< V T $ 5 - 
^i»T''-S%*$ft, m-£f$i3V±^V -Iti&mS. 

[0 140] Iil±s92:k^, #^M:^37S7- 
•Wttlfc4H±,. k i 1 «D« - 1 , 6 - 771-3 

HS^-^#feS««itT'S) Sit tfhfr~>tz . 

[0141] ^37S 7— tfMtt**tf»t, 

7^3 x/i-x 7 > y 7tft?&tZ> i k Lfc %*o 
X. b-7 iOT^^yiirtiHWaWWK^^fcj^lS 

[ 0 1 4 2 ] 5-3 : b- ? 1 1 (Tjffijgftfff 

b-^ii^^';^>{4. ?i7ctt*S^ffi $ ti^r*^ 
fco b°— ^ Il^gp^i/^y^ ^37 5 7— fe*f 
mmtXh jttM&V&r L4*>-3 fc. b- ^ 1 1 co^;^ 
>-{i:x y K 17 5 9— tfT* 4 a - T 5 9— "9 58 

^tc, a-l, 6-^Vkn^K^SrWIBTt-S^yri 
y —€X'±ffl#tfttM Ztutrtpiiz. 
[0143] Zfl^(DL\ t*>^ b-^IKi, a-l, 

[ 0 1 4 4 ] 5-4 : HJiti^J 5 Tlf t>tVfc?}V*l > 

7)13 y FfS^A^ Its y t , ftifflfflttftlf 

5tgp-^ t ^(SflBtai^ k & s-r s y t ^ii^ft 

[0145] ( HfftM 6 : HM^IJ 5<7Jb° — ^ I WtVtl 
CO 3 *> , 9Wbfflm&m& . ^ 3 T S 9 - 4ft J: "9 SB 

37S5- -bae^j 4 , ma*) mm t 3 r s 5 - 

-tf tfo^ffl t J: o x 7m $ fL S . £ ft ^> <7)tt« & Wffl t 

istmtmmmtvtxf « - 1 , 6 4 ^« 

[0146] mmm5T% t>il.tzt°—? UlOmg, 
iSiVTS n^f-V 1 Omgt -f-ft ^tl^ lm\(7) 
DMSO^JMIL, E*>fc, 8ml«10 0mM»Bl 
+ h^AliI( P H5. 0) itUZ-Xmffitfz, Z 
CO^jffiMZ 9 0 Om 1 -To42(s:c7)f-jL— T't^-ftLfc. 
OWT, ^ft^'ftcO-fj.— ( 1 ) M^tK. (2)7 
^37 5 y—t£m. ( 3 ) 0 BXfc 77U3T 5 9- 
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**tm%&m. 4JiV (4) xyM«-755-€i: 

r/i-r? r 5 9—- 1' t oM-^-i&S: i o o i Jax.r , 4 0 



[0147] 

can 



[0 148] i<IT\ c„ yfciy'zfi -ea-? 1 ' [0 149] 

*u ±IS ( 1 ) , ( 2 ) . ( 3 ) it/ ( 4 ) eoBOESK l ] 



[0150] itf5it*ii, mtM5^4>*ute-^ i 

?7t^ V* 1 ' s ^3: <ttl fflco a - 1 , 6 - -f)V 3 ^ 

[0 15 1] D. CGTase^fflV^^y(7)iS 

ffi) Mf4hLTTfJM(7) 1 7^>—rj-yx^-^4 0mg 
Sr. 18ml«10 0mMNaCl^tf2 0mMiS 
th!) ^ AifS ( P H 5 . 5 ) teJUjftjffl* Lfc . ffi 
3u ffllL^CGTase^O. 2#{£/m 1 ii&SJ: 
10 0mMNaCUftj2 0mMMtliJ') 



AiffI (PH5. 5) fcifflffLfc. i«l*S12m 
[0152] RJEMS- 1 0 0°CT 1 OftmMMLtXD 

[0153] ( mmm s = wsct 7 ti# ^£ y 

-"WMfLfc. dbtt^ 2 50//1 0^«7j<t^WL. s 
uperose6 ( 4> 1 c mX 3 0 c rru 7r)lVy7 
ft) fcSuperdex30 (<£lcmx30cnu 7 
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L, lOOmM NaCl^tf2 0mMflth'J^ 
^*fff?K ( PH 5 . 5 ) tCj; D , 'imM 1 m 1 /^Tlf ffi 

S-frfc. Hi 6fc^t>tJ;-5(c, jK-f H#Uj.-Afc» 

tii§tlTV*TSn^fy(iCGTaseORJiS(Cj; 

offiimtstu ±fcu, t-^iiitiitft-^iv 

[0154] £— ?III<?> s P%3H : -£te3 0 , OOOT" 

[ 0 1 5 5 ] 8-1 e— ^IIKOflfiaWW 
JX L b°— ? 1 1 1 cDH^-t: 1 0 fgicox 9 J —tl> £ JD 
*TiJHB££t3-frfc. «BB*3&MHtl/CIIIJKU *C 

[0156] b-^IIIcO^V^y^Tctt^Sgti:. ft 
[0 15 7] b°— ^IHO^l^ySr, §£Sfeffl3cD3 2£ 

J A ^ y ^- K t L/J ^ifl? n v 1 /7 7 -f - 

Ltimx\ ms, o o o x-h k> . rtv* rs? 

[0 158] fHil!t/^37S7~ IfWtt^ 

#*±ie£aiw 3 : 3-4 1 iii tumx&mmvimmm 

4MH5fL*3&»ofc3&*, IH»iHFrt«^)a-l. 4-^71- 

1 , 6 -^71-3 K*r£*Jn*4MlW-4 
A V T S 5> — fe* i; ?7W 3 T 5 5 — fe" £Df# ffl <£ 0 

4>fc, ^37S7-«M#li< ^V7S 



s^/kx ? v ^WltTS £ t £5M3 Ltz . 
[0 159] JSLhcoifc^, f^/;P37S7- 
-feWttJ&frfi, 4>^r< 1 t> 1 a - 1 , 6 - V)VU i/ 
m-&£&tsmWffiikX'fo hc\b tfhti^tz . 
[0 160] ft-.t, b-^III<7)^71-7Vyiirt^*S 

[ o 1 6 1 ] 8-2 

b- ? i yjvt >te , S7ctt*ffi#^ft § jfx&j^ 
st. b— ? IVC9?7M? ySr^riTS 5— fe'T'^ILT 

i , 6 -y)V3i/Ym&*®m-t&4 vr 5 9— 

Ztlt)<7)Zbfrt>^ b-7IV(±. a- 

[ 0 1 6 2 ] flfcfiTT\ b°— 9\^CT>^)VijV^, 7S/* 
5AtfflV>fcHPLCfcJ: 94Wf Ltzb^h, 2*<7)b° 

fife. fii?ti«t"-^(t S^rJK^'6, 
7 com^al, 4?'tl>*l>~o3.r)a-CDite£U s: 0-C 

6 tlT 1^4 a - C D £ /3 - C D COMSMTfo h 

[ 0 1 6 3 ] 8-3 : mMM7X'&t>tltzy>\s#>?>tm 

£Lbe»^» WtMT-CW^^^V^yti, a-i, 4 
[0164] (mtfcM9 : m&ffllcO'C— 9 \\\<n>-7 )V 

^ ycomm ) mm 6 1 mmiz l x , h»j 7 ti# ^ 
b- ^ 1 1 m^jvif ycofoftmmwmmu-ft. axis 

[0165] 
[«2] 
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[0 16 6] ZCOmmi, mffiffl7T*nt>tltt°-7U 

\(r>?)VJ]i/ifi, mW.M5cr>¥—7 i<7)7~j\/j}ytmi 
mm%:7)V*i>X'3b&Z\b*^LT\i& „ b°- 

[oi6 7] a±coztfrh. m^omm. Dwm. h 



[oi68] («fiM i o : *Mmmnnm~c&t,iitz 

10%(w/v) ii^rSia tcHS*fc:SSS L . 

v o r t e x$*1f-fcrt»L<«H¥L;fc«, St'lMHB 
(12, OOOrpm, 10*) U ±»tJMIFUfcfi 

SftKfcSSSE Lfc. f«$S«^S3tSt. 
[0169] 
[fft3] 



[0170] t^*cOV^f i-— 3— yx^-^-fc itA""!^ 

jwt^rarfcw v * £ t tit: . 

[0171] (SdtMl 1 : **M^JT-f#^ft^^V^ 



£A*iS8S*l Omi tJnifcflfc. »JRSi8+ > C»r 

jaawttaw^fc*), 5 o m g s- 1 o , mnizmM l 

fc. £:h.S>*4"Cfc:SWU -gfflm&xftinv-y 
7')V lml^J:! -f"<?) 6 6 0 n mtfcffSffigSrilJS 

[0172] 
[3*4] 
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i cos** y 

zimffli co b-- 9 in 

7 4- 5"— 3 — V 7, ? 



660nmicfctf ZffimcOi&lM 



1 



0 
0 
0 

0. 182 

0. 012 



2 



0 
0 
0 

0. 583 

0. 023 



[0173] ffiMcD r 73rz/—a—yx?—i-33j:V : ~<>im 

[0174] mum i 2 : mmm-z%t>titz7')viiy 

H) . fcitP^ yf7?X ( P i n e de x) #1 

(&m5m$&tiM) mm i . 6gM. a 

* >- h* 7 2 m 1 £ Jui . 
fM-iitfciOJBWLfc. Wi-WuottJ**, Dig 

ital Viscometer DVL-B (TOK 
YO KEIKI1, n-?-:No. 1 , 0tef£ : 6 
Orpm, 1 0&I8BR£) izX OSBeLfc. L 
t\ Ig;};8m 1 (;i/^f/lX;l7t^yl'7 2m 1 Sr 
Jnx. ( 9 o % d m s o MM ) tco v iifflS L 

-f'-y 1 {4, ±i£»r»tt»»J: 0 fcBKK-Clm** 

[0 17 5] 
[165] 





KidC (mPa-S) 


90% DM S Oi§?£ 


5. 3 


l?JBW 1 <Z> 201"* ^ 


6. 4 


m#(6 £> tr-* i 


6. 2 


cz> tr— * ii i 


6, 1 


>7* y ? X # 1 


5. 8 




5. 6 


7 + ; /-3-yX^-f 


100. 3 



[0176] a-yx?-~ f-it^Z. & 
[0177] (SIJiM 1 3 : mWmM^fltz7')Vf] y 

\z°—7iuxMi>tifzyj\s#y, itnt Lxumco^m 
'\mm (m%MMW) . tszwwy-rv?* (Pin 
edex) #1 (F^ik^ffo^as) 2 

0 m g £^@/j< 1 m 1 fc*gjg£-t*\ Stc^St i/- h 
[0 178] 
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M7C$&M ( m g/m l ) 
iiBTif. (<0.01) 
(<0.Q1) 

^tB-ei-T. (<o.oi) 

5. 10 
2.84 



tftMsob'-^ i 
Mfaffl7 cot'-? ni 



[0179] yf7W#i feiV^ittt^ 

y"/l^ y*> ^ Id , JHTBBIs&^aj § *i5r *»o tz . 
[0 180] JlH&jW^tSUfcTSyKfccoRJC (75 

6 , ^ -y 9 x # 1 *j ± tn»r»t9aB»tJt 

[0181] (mm 1 4 : U yfWkLfc^/l'^y^R 
>S frcopffi ) 1 Tlf 6 tlfz 9")Vt} >8mg|;y7 

f/|/*/^7S Klml tf»te!gJgU ^^i^mV) >4 
6mg££SJEE$-t*\ ;cORJJ»T-fchy9m 1 SrJp 

it, y >-iWttfc^;i'*>'<?58»*8mg*»fe. 

[0182] (HJfi^J 1 5 : SUSflJ 1 wmyti 

h^syB i y-y 

yxyfg 

yxy|gy-r 

y"F->*f 

[0186] ( mmm 1 7 : *Mwm?~fr*>z&tf 
tmmmm) mmm 5 coe-y i o^#>-4 oast 

[0187] 

£ eztv&fr-o tzwmm \> ^x „ ^mm&yfi-x > 

-1, 4-^l/3y^J;a-l, 6-^3^H*S 



tt«&*?§?KSr4 < ctffi#t- £ t . ^imvmmm*?fr 

0%. 2%. &J:t£4%£&.£ J: 3tc. 4%£>»T»ffilfi 

-f yry 6 6 o nmcom.ft&x&nmzm 

£Uc. ISSSr, HI 7fcjjr$\ 

[0183] mmm i coy^ytA. aa&fio^fawjss 

[0184] (HJS^J 1 6 : ^MWM?)7*>1- 

y*°-y k ij yy ) Hffi^ij l t^fufc^io&yfcfflv* 
x . vxfcomf^vxY^m^xu-^Ltz^-v h u y 

?£fl*Ufc. its, HtUffC^i. 
[0185] 

0 . 3 
0.02 
0. 02 
0. 2 

0 . 2 
2. 0 

1 . 5 
5 0 

10 0 0 
1 0 0 

[0188] ^mmi<Dy?p#>i±, m^omf^t'eo 
ismmtimLx. mzMi-^mm^nmzm< . 

iz, ^BMmcr>y>uA y&fz^commmz. 

ffiv xfctb 9vwr m*?t isMkm-SLxumLfzt 

[0189] zcdJ: ? ■tfiggtiffinrA'-ti y«s *tc 

Sift. Jta. a^cooKD, y-x, y"y^*. y-?- 
jL-ioS. x-Tco*. tt-^iM^f, cost -tfU 
^r^yy/p. -^gny-K y'/^f-. yy 
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*s^-x. xmm. tknm. m^m. mm. mmm. i o 1 9 3 ] ttz. ^mwm^^yn. mtmm* 
[0190] ^mwmy)v^y\i, ^iumz^^ tkftftemmiz* t 

fcft. *teH£P. MM, ?MftteHu itttfiiTi^, 

[0191] «3ftH^^;^y4fc|J^^BHW*ti. [0194] 

@S?'J:GAYTG GGTNC CNGSN CAYTT Y 2 1 
mnm^r : 2 : — 
ffi^J<7>S£ : NsKn^- : jlttHft 

ffiM^OM : SSS fmvm : ffi^SK 1^j£D N A 

IE?IJ:WSNGT RCTRC TYCAN CANGT 2 1 

: 3 ®i® : Xf7nt^7 4 ?X ( B 
IS^J^SS : 24 2 6 acillus stearothermophilu 

wmnm : «k s ) 

: H*« J*£ : TRBE 1 4 

h^O^-:iOB* Hfflemm 385-392 S SDffi^fJ 

li^ll: genomic DNA 402 — 2357 P CDS 

AGCGCTAAGA CATCGGAAGC CATATGGGCC GAATCGGACA ACAAAGCGAG CGAGTTCGAG 60 
AGCACCCCAC CGATGATTTC AACAACCGTG AAAAAGACGG TGAGCACGAG TGTAATCCAA 120 
AGCGCCTTTT TCGACTGGGT TTGTGTTTTC ACGTGTGGAA GATGATGAAA ATCGTATGCT 180 
CCAGGAGACA TAATACACCT CTTTTTTATA ATAATTATTA ATTTATATCT ATTAAAATAT 240 
AAAAAGTGCT AGGTGTGCAA AAAATTTATC GACAAATCCC ACAATTTTTG ATGGATTTTG 300 
TCAAAAAATA TAGATAATTT TTTCGAGGAA TGCAGCGGTG AAGTGGCGAA TAAGGAATAA 360 
TGTGTGGCCA TCATCTTGCT TTGGAAAGGA TGCGATACGG T TTG ATT GCG GCG AAT 416 

Met He Ala Ala Asn 
1 5 

CCG ACG GAT TTG GAA GTG TAT TTG TTT CAT GAA GGC AGC TTG TAT AAA 464 
Pro Thr Asp Leu Glu Val Tyr Leu Phe His Glu Gly Ser Leu Tyr Lys 

10 15 20 

AGT TAC GAG CTG TTT GGC GCC CAT GTG ATT AAT GAG GGC GGG AAG GTC 512 
Ser Tyr Glu Leu Phe Gly Ala His Val lie Asn Glu Gly Gly Lys Val 

25 30 35 

GGC ACC CGT TTT TGT GTT TGG GCG CCG CAC GCG CGC GAG GTG CGT CTT 560 
Gly Thr Arg Phe Cys Val Trp Ala Pro His Ala Arg Glu Val Arg Leu 

40 45 50 

GTC GGC AGT TTC AAC GAT TGG GAC GGG ACG GAT TTT CGC CTT GAG AAA 608 
Val Gly Ser Phe Asn Asp Trp Asp Gly Thr Asp Phe Arg Leu Glu Lys 

55 60 65 

GTG AAT GAT GAA GGG GTA TGG ACG ATT GTT GTC CCC GAA AAC TTG GAA 656 
Val Asn Asp Glu Gly Val Trp Thr He Val Val Pro Glu Asn Leu Glu 
70 75 80 85 

GGG CAT TTA TAT AAG TAT GAG ATT GTT ACG CCG GAC GGA CAG GTG CTG 704 
Gly His Leu Tyr Lys Tyr Glu He Val Thr Pro Asp Gly Gin Val Leu 
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90 95 100 

TTC AAA GCC GAC CCG TAC GCT TTT TAC TCC GAA TTG CGT CCT CAT ACC 752 

Phe Lys Ala Asp Pro Tyr Ala Phe Tyr Ser Glu Leu Arg Pro His Thr 

105 110 115 

GCC TCG ATT GCC TAC GAT CTG AAA GGA TAC CAG TGG AAC GAT CAA TCT 800 

Ala Ser He Ala Tyr Asp Leu Lys Gly Tyr Gin Trp Asn Asp Gin Ser 

120 125 130 

TGG AAG CGG AAG AAG CGA CGA AAA CGG ATT TAT GAT CAG CCC ATG GTG 848 

Trp Lys Arg Lys Lys Arg Arg Lys Arg He Tyr Asp Gin Pro Met Val 

135 140 145 

ATT TAT GAA CTC CAT TTC GGT TCG TGG AAG AAA AAA GAT GGG CGT TTT 896 

He Tyr Glu Leu His Phe Gly Ser Trp Lys Lys Lys Asp Gly Arg Phe 

150 155 160 165 

TAT ACG TAC CGT GAG ATG GCC GAT GAA CTG ATC TCG TAT GTG CTC GAT 944 

Tyr Thr Tyr Arg Glu Met Ala Asp Glu Leu He Ser Tyr Val Leu Asp 

170 175 180 

CAT GGG TTT ACG CAC ATT GAG TTG CTT CCT CTC GTC GAG CAT CCG CTC 992 

His Gly Phe Thr His He Glu Leu Leu Pro Leu Val Glu His Pro Leu 

185 190 195 

GAC CGC TCG TGG GGC TAT CAA GGA ACA GGG TAT TAT GCG GTA ACG AGT 1040 

Asp Arg Ser Trp Gly Tyr Gin Gly Thr Gly Tyr Tyr Ala Val Thr Ser 

200 205 210 

CGC TAT GGT ACG CCA CAC GAC TTC ATG TAC TTC GTC GAC CGT TGC CAT 1088 

Arg Tyr Gly Thr Pro His Asp Phe Met Tyr Phe Val Asp Arg Cys His 

215 220 225 

CAG GCG GGA ATC GGG GTC ATT ATG GAC TGG GTG CCG GGG CAT TTT TGC 1136 

Gin Ala Gly He Gly Val He Met Asp Trp Val Pro Gly His Phe Cys 

230 235 240 250 

AAG GAC GCC CAT GGG TTA TAT ATG TTT GAT GGC GCC CCG ACG TAT GAA 1184 

Lys Asp Ala His Gly Leu Tyr Met Phe Asp Gly Ala Pro Thr Tyr Glu 

255 260 265 

TAC GCG AAT GAA AAA GAC CGA GAA AAT TAC GTT TGG GGG ACG GCC AAT 1232 

Tyr Ala Asn Glu Lys Asp Arg Glu Asn Tyr Val Trp Gly Thr Ala Asn 

270 275 280 

TTT GAT TTA GGC AAG CCG GAA GTG CGC AGT TTT CTC ATC TCG AAC GCA 1280 

Phe Asp Leu Gly Lys Pro Glu Val Arg Ser Phe Leu He Ser Asn Ala 

285 290 295 

TTG TTT TGG CTC GAG TAT TAC CAT ATC GAC GGG TTC CGG GTC GAT GCG 1328 

Leu Phe Trp Leu Glu Tyr Tyr His He Asp Gly Phe Arg Val Asp Ala 

300 305 310 

GTT GCC AAT ATG CTT TAT TGG CCG AAC AAT GAC AGG CTG TAC GAG AAC 1376 

Val Ala Asn Met Leu Tyr Trp Pro Asn Asn Asp Arg Leu Tyr Glu Asn 

315 320 325 330 

CCG TAT GCG GTC GAG TTT TTG CGC AAG TTA AAC GAA GCG GTG TTT GCC 1424 

Pro Tyr Ala Val Glu Phe Leu Arg Lys Leu Asn Glu Ala Val Phe Ala 

335 340 345 

TAT GAT CCG AAT GCG CTG ATG ATT GCG GAA GAT TCG ACT GAC TGG CCG 1472 

Tyr Asp Pro Asn Ala Leu Met He Ala Glu Asp Ser Thr Asp Trp Pro 

350 355 360 

AAG GTG ACC GCG CCG ACG TAT GAA GGC GGA CTC GGC TTT AAT TAT AAA 1520 



(2 1) 



#i?¥8- 1 34 104 



Lys Val Thr Ala Pro Thr Tyr Glu Gly Gly Leu Gly Phe Asn Tyr Lys 

365 370 375 

TGG AAC ATG GGC TGG ATG AAC GAC ATG CTG AAG TAG ATG GAA ACA CCG 1568 

Trp Asn Met Gly Trp Met Asn Asp Met Leu Lys Tyr Met Glu Thr Pro 

380 385 390 

CCG TAT GAG CGG AGG CAT GTG CAT AAC CAA GTA ACG TTC TCC CTC CTT 1616 

Pro Tyr Glu Arg Arg His Val His Asn Gin Val Thr Phe Ser Leu Leu 

390 395 400 405 

TAT GCG TAT TCG GAA AAT TTC ATT TTG CCG TTT TCC CAC GAT GAA GTC 1664 

Tyr Ala Tyr Ser Glu Asn Phe He Leu Pro Phe Ser His Asp Glu Val 

410 415 420 

GTG CAT GGC AAA AAA TCG CTG CTC AAT AAA ATG CCA GGG TCG TAT GAA 1712 

Val His Gly Lys Lys Ser Leu Leu Asn Lys Met Pro Gly Ser Tyr Glu 

425 430 435 

GAG AAG TTC GCC CAG CTG CGC CTC TTG TAC GGC TAC ATG ATG GCT CAT 1760 

Glu Lys Phe Ala Gin Leu Arg Leu Leu Tyr Gly Tyr Met Met Ala His 

440 445 450 

CCG GGG AAA AAG CTG TTG TTT ATG GGC AAT GAA TTT GCT CAG TTT GAT 1808 

Pro Gly Lys Lys Leu Leu Phe Met Gly Asn Glu Phe Ala Gin Phe Asp 

455 460 465 

GAA TGG AAG TTT GAG GAT GAA CTC GAT TGG GTG CTG TTT GAT TTT GAG 1856 

Glu Trp Lys Phe Glu Asp Glu Leu Asp Trp Val Leu Phe Asp Phe Glu 

470 475 480 485 

CTG CAC CGG AAG ATG AAC GAT TAC ATG AAA GAG TTA ATC GCC TGC TAT 1904 

Leu His Arg Lys Met Asn Asp Tyr Met Lys Glu Leu He Ala Cys Tyr 

490 495 500 

AAA CGG TAT AAG CCG TTT TAC GAA TTG GAT CAT GAC CCG CAA GGA TTT 1952 

Lys Arg Tyr Lys Pro Phe Tyr Glu Leu Asp His Asp Pro Gin Gly Phe 

505 510 515 

GAA TGG ATT GAC GTT CAC AAC GCT GAA CAA AGC ATT TTC TCA TTC ATC 2000 

Glu Trp He Asp Val His Asn Ala Glu Gin Ser He Phe Ser Phe He 

520 525 530 

CGC CGC GGG AAA AAA GAA GAT GAT GTG CTT GTT ATT GTT TGC AAT TTC 2048 

Arg Arg Gly Lys Lys Glu Asp Asp Val Leu Val He Val Cys Asn Phe 

535 540 545 

ACA AAT CAG GCG TAT GAC GAC TAC AAA GTT GGA GTG CCG TTG CTC GTA 2096 

Thr Asn Gin Ala Tyr Asp Asp Tyr Lys Val Gly Val Pro Leu Leu Val 

550 555 560 565 

CCG TAT CGG GAA GTG CTG AAT AGC GAT GCG GTC ACG TTT GGT GGA TCG 2144 

Pro Tyr Arg Glu Val Leu Asn Ser Asp Ala Val Thr Phe Gly Gly Ser 

570 575 580 

GGG CAT GTC AAT GGG AAA CGG CTT TCC GCC TTC AAT GAG CCG TTT CAT 2192 

Gly His Val Asn Gly Lys Arg Leu Ser Ala Phe Asn Glu Pro Phe His 

585 590 595 

GGT AAA CCA TAC CAC GTG CGC ATG ACG ATT CCG CCA TTT GGC ATT TCC 2240 

Gly Lys Pro Tyr His Val Arg Met Thr lie Pro Pro Phe Gly He Ser 

600 605 610 

ATT TTA CGG CCA GTG CAA AAA CGA GGG GAG AGA AAG CGA AAT GAA AAA 2288 

He Leu Arg Pro Val Gin Lys Arg Gly Glu Arg Lys Arg Asn Glu Lys 

615 620 625 
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GM ATG CAT CGC CAT GTT ATT GGC CGG CGG GCA AGG AAG TCG GCT TCG 2336 
Glu Met His Arg His Val He Gly Arg Arg Ala Arg lys Ser Ala Ser 
630 635 640 645 

CTC GCT GAC GAC AAA CAT CGC TAAACCGGCC GTGCCATTCG GCGGGAAGTA 2387 
Leu Ala Asp Asp Lys His Arg 
650 

CCGGATCATT GATTTTACAT TAAGCAATTG CACGAATTC 2426 
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